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1 Introduction 

Evolution can be underatood as an optimization process that tries to collect 
information [1] as well as possible from an environment in order to increase 
fitness. One can think a current population as the distribution of genes p(x) and 
then define/have a fitness function where outcomes are uncertain and defined 
as the probability of fitness p(f|x). It is then possible to use the bayes rule 
[2] to calculate the posterior distribution of good genes p(x|f) given the fitness 
outcomes f. 


p(x|f) oc p(f x)p(x) 

(1) 

ff(X|F) = ff(X)-/(X;F) 

(2) 


The bayesian update rule is information theoretically optimal meaning in¬ 
formation is gained as fast as possible from the environment. 


2 Information Theory 

It is easy to prove equation 2 is correct from bayesian update equation 1. 

P(x\f)p{f) = p(f\x)p(x ) 

H{X\F) + H(F) = H(X, F) 

H{X\F) = H(X, F) - H(F) 

H(X\F) = H(X)-I(X-F) 

However, the reverse is not necessarily true. There may be non-bayesian 
methods to process data that are information theoretically optimal as well. 
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3 Conclusions 


The keypoint is that in order to get good results and avoid getting stuck into 
local maximas, one needs to support individuals sampling low probability re¬ 
gions/tails of the distribution. If the individuals in low probability regions die, 
then the search and transfer of information doesn’t happen as fast as possible 
and the group is likely to lose against other groups which are able to collect and 
process information faster. This means weaker individuals (risk takers) should 
be supported somehow in order to maintain the whole distribution and the in¬ 
ference/optimization rule. For example, stronger individuals (having enough 
intelligence) may gain extra information by observing and learning from mis¬ 
takes of others. 

However, this theoretical framework partially ignores generation of descen¬ 
dants through sex and is best suited for species which reproduces through mu¬ 
tation. Mutations happen in a distributed fashion without central control and 
the process is similar to MCMC sampling. Further work could involve improved 
modelling, computer simulations and documenting how adaptation speed and 
quality varies as a function of death probability for low fitness individuals, and 
how the use of only life expectancy as the fitness function, and not the compe¬ 
tition, changes information transfer rates from environment. 
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